Introduction {#sec1}
============

Direct acting antiviral agents (DAAs) have ultimately simplified the management of hepatitis C virus (HCV) infection to most health care providers.[@bib1] In Egypt, Sofosbuvir (SOF) in combination with Dataclasvir (DCV) is the broadly used DAAs with excellent therapeutic profile.[@bib2], [@bib3] SOF is a pyrimidine nucleotide analogue that interrupts viral replication.[@bib4] Meanwhile, reports on the impact of DAAs therapy on the augmented appearance of Hepatocellular carcinoma (HCC) are conflicted.[@bib5], [@bib6], [@bib7] Deeper understanding of the determinants of DAAs therapy outcome is a must.

Type III IFNs (IFNλ) is a family of four genes; the most prominent one is IFNλ3 (IL28B) which is a prime chemical courier of immune reactions.[@bib8] A single nucleotide polymorphism (SNP) in the promoter region of the IL28B gene, the rs12979860, was highlighted as the strongest baseline predictor for interferon-based therapy outcomes in HCV genotype 4 patients, where sustained virological response (SVR) rates seem to be IL28B dependent.[@bib9], [@bib10], [@bib11], [@bib12], [@bib13] Nonetheless, the relevance of IL28B polymorphism to SOF/DCV regimen is not yet clear.

HCC can be stimulated by pathogen recognition receptors (PRRs), which are the molecules involved in the pathogen/damage associated molecular patterns (PAMPs/DAMPs) recognition.[@bib14] Among PRRs, toll like receptors (TLRs), especially TLR4 are the most important PRRs[@bib15] which have been evaluated regarding their roles in the pathogenesis of HCC.[@bib16] Upon binding to lipopolysaccharide, TLR4 launches an intricate complex with myeloid differentiation factor-2, ending with the provocation of adaptor proteins to the intracellular Toll/IL-1 receptor domains.[@bib17], [@bib18], [@bib19]

TLR4 gene polymorphisms may be associated with at least twelve types of cancer especially HCC.[@bib20], [@bib21], [@bib22], [@bib23], [@bib24], [@bib25], [@bib26] The most intensively investigated TLR4 gene polymorphism is (rs4986791). Previous studies have already demonstrated that liver fibrosis and HCC risks do not coincide in carriers of the TLR4 minor allele.[@bib52]

With scanty and discordant information about the association of HCC with DAAs therapy, we hypothesized that both IL28B and TLR4 polymorphisms (rs12979860 and rs4986791, respectively) may predict the poor response to DAAs and/or the probability for progression to HCC among HCV-chronically infected patients. To investigate this hypothesis, we tested both SNPs on two groups of HCV-chronically infected patients (genotype-4); the first group was treated with SOF/DCV who progressed to HCC after DAAs treatment (HCC post SOF/DCV) or did not progress to HCC (either responders or relapsers), the second group was treatment-naïve having different degrees of liver fibrosis.

Patients {#sec2}
========

Ethical statement {#sec2.1}
-----------------

All eligible individuals agreed to voluntary participation and signed an informed consent form. The study was approved by the research ethics committee of National Research Center, Cairo, Egypt, in compliance with Helsinki Declaration 1975 revised in 2008 which contains regulatory norms and guidelines for research involving human beings.

Study population {#sec2.2}
----------------

A total of 493 subjects were included in this study and were categorized as follows:a) Healthy controls (*n* = 70): the enrolled 70 healthy subjects had no history of HBV infection (negative HBsAg), HCV infection (negative for HCV Ab & RNA) or Schistosoma infection.b) Patients treated with SOF/DCV (*n* = 252): All patients were treated with combination of Sofosbuvir and Dataclasvir for 12 or 24 weeks at Endemic Medicine Department and Kasr Al-Aini Viral Hepatitis Center, Faculty of Medicine, Cairo University between January 2017 and March 2018. Of 252 patients, SVR was achieved in one hundred and twenty five patients (50%) (responders). Definition of SVR was undetectable serum HCV-RNA 24 weeks after cessation of treatment. Other sixty two patients (25%) were persistent to infection; they have quantifiable serum HCV RNA levels at the end of the treatment (relapsers). Sixty five patients (25%) developed HCC during or within 6-mo surveillance period following SOF/DCV treatment confirmed via imaging and histopathological examination (HCC post SOF/DCV).c) Naive HCV-chronically infected patients (*n* = 171): the untreated patients were classified according to the METAVIR histological liver biopsy grading into early fibrosis (EF (F0--F1), *n* = 48), late fibrosis (LF (F2--F4), *n* = 21) and HCC (*n* = 102).

All HCV patients were clinically investigated at the Department of Tropical Medicine, Kasr El Ainy Hospital, Cairo University. All patients were also evaluated by clinical and laboratory parameters, including biochemical (alanine aminotranferase (ALT), aspartate aminotransferase (AST), Albumin, Bilirubin Total and platelets count (Plt)) and serological test (anti-HCV) and histopathology of liver biopsy. The HCV-RNA levels in this study were measured using the Artus HCV RT-PCR Quantification Kit (Qiagen) on Real-Time PCR system according to the manufacturer\'s protocol. The diagnosis of HCC was made after reviewing images generated with several imaging modalities. Patients having other cancers were excluded.

Methods {#sec3}
=======

Extraction of peripheral blood DNA {#sec3.1}
----------------------------------

Peripheral blood on EDTA was withdrawn from all subjects and genomic DNA was extracted using genomic DNA extraction kits (Qiagen, Milan Italy). Plasma were separated before DNA extraction and utilized for testing; HBVsAg, auto-immune antibodies and antibodies for Schistosoma. Purified genomic DNA samples were quantified using by ultraviolet absorbance at 260 nm using a Thermo Scientific NanoDrop™ Spectrophotometer. The DNA was stored at −20 °C.

Genotyping of the IL28B rs12979860 C/T and TLR4 rs4986791 C/T polymorphisms {#sec3.2}
---------------------------------------------------------------------------

The SNPs on IL28B (rs12979860) and TLR4 (rs4986791) were identified using a real-time PCR protocol based on the pre-validated TaqMan MGB™ probe for allelic discrimination assay (Applied Biosystems). Briefly, 1.25 μL of a 40X combined primer and probe mix (ABI/Life Technologies, USA) was added to 12.5 μL of 2X TaqMan® Universal PCR master mix (ABI/Life technologies, USA) in a 25 μL final volume of DNAse/RNAse-free water (Invitrogen/Life Technologies, USA) and template. The cycle conditions were: 95 °C for 10 min, 95 °C for 15 s, and 60 °C for 1 min. The last two steps were repeated 40 times. The PCR run was performed on Rotor Gene real-time PCR system (Qiagen, Santa Clarita, CA). Allelic discrimination plots were produced in Statistical Package for The Social Sciences (SPSS version 16.0; SPSS, Chicago, IL).

Statistical analysis {#sec3.3}
--------------------

Data were analyzed using SPSS 16.0. Data were presented as mean ± standard deviation. Categorical variables were compared with the χ2 or Fisher exact tests, each when appropriate, and the effect of differences was established by calculating the odds ratio with the 95% confidence interval (95%CI). According to variable distribution, 1-way ANOVA or nonparametric Kruskal--Wallis test was used for multi-group comparisons. The nonparametric Mann--Whitney U test was used to compare median values between two groups for quantitative data. A difference between groups was considered to be significant if *P* \< 0.05.

Results {#sec4}
=======

Baseline patient\'s features {#sec4.1}
----------------------------

The clinical features of all SOF/DCV treated patients (HCC post SOF/DCV, responders and relapsers) were shown in [Table 1](#tbl1){ref-type="table"}. Clinical features revealed no significant differences between all patients groups in several parameters such as: sex, AST, ALT, TSH and FT4 ([Table 1](#tbl1){ref-type="table"}, *p* \> 0.05 for all parameters). Older age and late fibrosis stages (F2--F4) were significantly found in almost all HCC post treatment and relapsers patients ([Table 1](#tbl1){ref-type="table"}, *p* \< 0.01 for all parameters). Furthermore, relapsers showed decreased albumin levels, total bilirubin, prothrombin time and increased platelet counts ([Table 1](#tbl1){ref-type="table"}, *p* \< 0.01 for all parameters) when compared with Responders. Upon comparing to responders and relapsers groups, HCC post SOF/DCV patients showed decreased albumin levels, prothrombin concentration, platelet counts and elevated total bilirubin, AFP and ratio of prothrombin time ([Table 1](#tbl1){ref-type="table"}, *p* \< 0.01 for all parameters).Table 1Baseline patient\'s (treated with SOF/DCV) characteristics.Table 1HCC post SOF/DCV\
N = 65Responder to SOF/DCV\
N = 125Relapsers to SOF/DCV\
N = 62P valueAge (years)59.14 ± 5.44 a43.4 ± 9.77 b62 ± 6.48 a\<0.01\*\*sexF (%)20 (21.1%)65 (51.8%)16 (25.8%)0.2M (%)45 (78.9%)60 (48.2%)46 (74.2%)FibrosisF0--F2--29.7%--\<0.01\*\*F3--F4100%70.3%100%[a](#tbl1fna){ref-type="table-fn"}Albumin (g/dL)3.50 ± 0.61 a4.09 ± 0.47 b3.57 ± 0.39 ab\<0.01\*\*[a](#tbl1fna){ref-type="table-fn"}Bilirubin Total (mg/dL)1.42 ± 0.94 a1.01 ± 0.27 b0.95 ± 0.42 ab\<0.01\*\*[a](#tbl1fna){ref-type="table-fn"}AST (U/L)50.44 ± 21.16 a48.48 ± 12.97 a46.5 ± 14 a0.74[a](#tbl1fna){ref-type="table-fn"}ALT (U/L)39.96 ± 16.8 a42.93 ± 5.88 a42.5 ± 9.98 a0.3[a](#tbl1fna){ref-type="table-fn"}INR1.26 ± 0.20 b1.06 ± 0.16 a1.08 ± 0.1 a\<0.01\*\*[a](#tbl1fna){ref-type="table-fn"}PLT (cmm3)124 ± 60 b197 ± 80 a252 ± 76 a\<0.01\*\*[a](#tbl1fna){ref-type="table-fn"}AFP (ng/mL)6461 ± 33952 b866 ± 5878 a849 ± 1548 a\<0.01\*\*[a](#tbl1fna){ref-type="table-fn"}Child--Pugh score5.98 ± 1.252 b5.15 ± 0.390 a5.08 ± 0.20 a\<0.01\*\*[a](#tbl1fna){ref-type="table-fn"}TSH (mU/L)3.60 ± 1.18 a3.73 ± 1.33 a2.93 ± 1.91 a0.430[a](#tbl1fna){ref-type="table-fn"}FT4 (pmol/L)1.45 ± 0.47 a1.61 ± 0.61 a1.60 ± 0.5 a0.21[^1][^2][^3][^4][^5]

The clinical features of chronic HCV patients (Early Fibrosis (EF), Late Fibrosis (LF) and HCC) were shown in [Table 2](#tbl2){ref-type="table"}. Clinical features revealed no significant differences between all patients groups in two parameters; AFP and FT4 ([Table 2](#tbl2){ref-type="table"}, *p* \> 0.05 for all parameters). Older age and high levels of ALT & AST were significantly found in HCC. Furthermore, HCC patients showed decreased albumin levels, platelet counts, prothrombin time and increased total bilirubin when compared with early and late fibrosis patients ([Table 2](#tbl2){ref-type="table"}, *p* \< 0.01 for all parameters).Table 2Baseline patient\'s characteristics.Table 2Early Fibrosis (F0--F1)\
N = 48Late Fibrosis (F2--F4)\
N = 21HCC\
N = 102P valueAge (years)42.04 ± 9.3346.78 ± 10.6759.6 ± 5.66\<0.01\*\*[a](#tbl2fna){ref-type="table-fn"}Albumin (g/dL)4.26 ± 0.413.70 ± 0.413.32 ± 0.55\<0.01\*\*[a](#tbl2fna){ref-type="table-fn"}Bilirubin Total (mg/dL)0.96 ± 0.261.13 ± 0.411.28 ± 0.72\<0.01\*\*[a](#tbl2fna){ref-type="table-fn"}AST (U/L)45.44 ± 9.1648.34 ± 15.1655.08 ± 19.97\<0.01\*\*[a](#tbl2fna){ref-type="table-fn"}ALT (U/L)42.03 ± 5.842.03 ± 5.4946.93 ± 18.880.046\*[a](#tbl2fna){ref-type="table-fn"}INR1.06 ± 0.131.19 ± 0.131.03 ± 0.18\<0.01\*\*[a](#tbl2fna){ref-type="table-fn"}PLT (cmm3)205 ± 64165 ± 125128 ± 62\<0.01\*\*[a](#tbl2fna){ref-type="table-fn"}AFP (ng/mL)6461 ± 33952 b6461 ± 339523027 ± 211950.194[a](#tbl2fna){ref-type="table-fn"}TSH (mU/L)3.86 ± 1.143.29 ± 1.583.53 ± 1.230.030\*[a](#tbl2fna){ref-type="table-fn"}FT4 (pmol/L)1.45 ± 0.471.45 ± 0.471.43 ± 0.480.177[^6][^7][^8][^9][^10][^11]

Distribution of IL28B rs12979860 and TLR4 rs4986791 genotypes in Egyptian population {#sec4.2}
------------------------------------------------------------------------------------

To estimate the frequencies of the IL28B and TLR4 genotypes in Egyptian population, the SNPs IL28 rs12979860 and TLR4 rs4986791 were genotyped using a TaqMan 5′ allelic discrimination assay on DNA from 70 to 30 healthy controls, respectively ([Table 3](#tbl3){ref-type="table"}). Overall, the genotype distribution at the rs12979860-C/T locus was as follows: 31 (44%) individuals were CC homozygous, 30 (43%) were heterozygous CT and 9 (13%) were T/T homozygotes. At the TLR4 rs4986791 --C/T, the distribution was CC 28 (93.3%) and 2 (6.7%) were CT, while the TT homozygote was completely absent in our samples ([Table 3](#tbl3){ref-type="table"}).Table 3Distribution of IL28B rs12979860 and TLR4 rs4986791 genotypes in Healthy Subjects and Chronic HCV -Infected patients treated with SOF/DCV(Responder and Relapsers).Table 3ControlsRespondersRelapsersP valueIL28 SNP rs12979860 genotype NumberN = 70N = 125N = 62CC31 (44%)40 (32%)11 (18%)0.003\*\*CT30 (43%)66 (53%)31 (50%)TT9 (13%)19 (15%)20 (32%)Alleles\
C92 (66%)146 (59%)53 (43%)0.001\*\*\*T48 (34%)104 (41%)71 (57%)TLR4 SNP rs4986791 genotype NumberN = 30N = 125N = 10CC28 (93%)123 (98%)9 (90%)0.144CT2 (7%)2 (2%)1 (10%)Alleles\
C58 (97%)248 (99%)19 (95%)0.149T2 (3%)2 (1%)1 (5%)[^12][^13]

Distribution of IL28B rs12979860 and TLR4 rs4986791 genotypes in responders and relapsers to SOF and DCV treatment {#sec4.3}
------------------------------------------------------------------------------------------------------------------

To gain perspectives on the impact of IL28B rs12979860 C/T and TLR4 rs4986791 C/T polymorphisms on the response to SOF/DCV therapy in the Egyptian population, we genotyped both SNPs in HCV patients who attained SVR after SOF/DCV treatment (responders) and those who have persistent infection (relapsers). When we compared the IL28B typing records derived from 125 responders and 62 relapsers with 70 healthy controls, the results revealed that the frequency of the unfavorable TT genotype was markedly diminished from 32% in relapsers to 15% in responders and to 13% in healthy controls ([Table 3](#tbl3){ref-type="table"}, *p* = 0.003). On the other hand, we compared TLR4 rs4986791 C/T genotypes data between 125 responders, 10 relapsers and 30 controls. Unfortunately, the results revealed the complete absence of the protective TT genotype in all samples, while the frequency of the CC genotype was slightly decreased from 98% in responders to 93% in healthy controls to 90% in relapsers. ([Table 3](#tbl3){ref-type="table"}, *p* = 0.144). Upon comparing responders to relapsers, IL28B rs12979860 and TLR4 rs4986791 C alleles were more frequent in responders, while IL28B rs12979860 and TLR4 rs4986791 T alleles were more frequent in relapsers ([Table 6](#tbl6){ref-type="table"}, OR 1.9, 95% CI 1.29--2.9, *p* = 0.004 for IL28B rs12979860; OR 6.5, 95% CI 0.57--75.28, *p* = 0.2 for TLR4 rs4986791).Table 6Chi-squared and Odd Ratio Testing of IL28B rs12979860 and TLR4 rs4986791 alleles (C vs, T) Distribution in Different Outcomes of HCV Infection.Table 6Chi Square (χ^2^)Odds ratio95% CI for odds ratio\
Lower -UpperP value**IL28 SNP rs12979860**\
Responders vs. Relapsers\
8.2\
1.9\
1.2--2.9\
0.004\*\*HCC post SOF/DCV vs. No HCC post SOF/DCV1.0741.240.83--1.850.3(Naïve)F0--F1 vs. HCC1.091.290.78--1.950.4(Naïve)F2--F4 vs. HCC1.51.50.81--2.960.2**TLR4 SNP rs4986791**\
Responder vs. Relapsers\
2.97\
6.5\
0.566--75.28\
0.09HCC post SOF/DCV vs. No HCC post SOF/DCV0.850.480.1--2.40.4(Naïve)F0--F1 vs. HCC0.47----0.5(Naïve)F2--F4 vs. HCC14.280.0470.005--0.430.0001\*\*\*[^14][^15]

IL28B rs12979860 C/T and TLR4 rs4986791 C/T Polymorphisms couldn\'t predict the probability for HCC emergence following SOF and DCV treatment {#sec4.4}
---------------------------------------------------------------------------------------------------------------------------------------------

We also stratified the patients on the basis of the occurrence of clinically evident HCC within the 6-mo surveillance period following SOF/DCV treatment (HCC post SOF/DCV treatment patients) or not (No HCC post SOF/DCV treatment patients either responders or relapsers). The distribution of the two polymorphisms was very close in both groups and no significant differences were found; the C/C genotype at IL28 rs12979860 represents 31% from HCC post SOF/DCV and 27% from No HCC post SOF/DCV patients ([Table 4](#tbl4){ref-type="table"}). Among alleles, C allele represents around 58% from both groups and T allele represents around 42% from both groups ([Table 6](#tbl6){ref-type="table"}, OR 1.24, 95% CI 0.83--1.85, *p* = 0.3). While the CC genotype at TLR4 rs4986791 represents 95%, 98% from HCC post SOF/DCV and No HCC post SOF/DCV patients, respectively. C/T genotype represents 5%, 2% from HCC and No HCC patients, respectively. ([Table 6](#tbl6){ref-type="table"}, OR 0.48, 95% CI 0.095--2.4, *p* = 0.4). Taken together, rs12979860 genotype could predict the response in SOF/DCV treated patients but couldn\'t predict the probability for HCC emergence within the 6-mo surveillance period following SOF/DCV treatment.Table 4Distribution of IL28B rs12979860 and TLR4 rs4986791 genotypes in 65 patients HCC post SOF/DCV and 187 patients didn\'t progress to HCC post SOF/DCV.Table 4HCC post SOF/DCVNo HCC post SOF/DCV\
P valueIL28 SNP rs12979860 genotype NumberN = 65N = 187CC20 (31%)51 (27%)0.457CT36 (55%)97 (26%)TT9 (6%)39 (20%)Alleles C76 (58%)199 (53%)0.31T54 (42%)175 (47%)TLR4 SNP rs4986791 genotype NumberN = 65N = 135CC62 (95%)132 (98%)0.353CT3 (5%)3 (2%)Alleles C127 (98%)267 (99%)0.356T3 (2%)3 (1%)[^16][^17]

Distribution of IL28 rs12979860 and TLR4 rs4986791 genotypes in healthy controls and chronic HCV patients with EF, LF and HCC {#sec4.5}
-----------------------------------------------------------------------------------------------------------------------------

To rule whether the two studied polymorphisms (IL28 rs12979860 and TLR4 rs4986791) could discriminate between the EF, LF and HCC patients or not, the distribution of the two polymorphisms was compared. The CC genotype at IL28 rs12979860 represents 29%, 48% and 41% from EF, LF and HCC patients, respectively. CT genotype represents 60%, 33% and 91% from EF, LF and HCC patients, respectively. TT genotype rises from 11%, 19% at EF and LF patients, respectively to 28% at HCC group ([Table 5](#tbl5){ref-type="table"}; *p* = 0.05). Among alleles, the frequency of IL28B rs12979860 C allele was significantly higher in EF patients than in HCC patients ([Table 6](#tbl6){ref-type="table"}, OR 1.23, 95% CI 0.78--1.95, *p* = 0.4), whereas the frequency of T allele was higher in HCC than in LF ([Table 6](#tbl6){ref-type="table"}, OR 1.5, 95% CI 0.81--2.96, *p* = 0.2).Table 5Distribution of IL28B rs12979860 and TLR4 rs4986791 genotypes in Healthy Subjects and Genotype 4-Infected Patients with Early, Late Liver Fibrosis and Hepatocellular Carcinoma.Table 5ControlsEarly Fibrosis (F0--F1)Late Fibrosis (F2--F4)HCCP valueIL28 SNP rs12979860 genotype NumberN = 70N = 48N = 21N = 102CC31 (44%)14 (29%)10 (48%)42 (41%)0.05\*\
CT30 (43%)29 (60%)7 (33%)93 (91%)TT9 (13%)5 (11%)4 (19%)28 (28%)Alleles C92 (66%)57 (59%)27 (64%)108 (53%)0.1T48 (32%)39 (41%)15 (36%)96 (47%)TLR4 SNP rs4986791 genotype NumberN = 30N = 48N = 21N = 102CC28 (93%)48 (100%)17 (81%)101 (99%)0.001\*\*\*CT2 (7%)04 (19%)1 (1%)Alleles C58 (97%)96 (100%)38 (90%)203 (99%)0.001\*\*\*T2 (3%)04 (10%)1 (1%)[^18][^19]

On the other hand, the CC genotype at TLR4 rs4986791 represents 100%, 81% and 97% from EF, LF and HCC patients, respectively. The minor protective TT genotype was completely absent in all subjects, whereas CT genotype was absent at the EF group and represents 19%, 3% from LF and HCC patients, respectively ([Table 5](#tbl5){ref-type="table"}; *p* = 0.001). The frequency of the protective T allele was higher in LF than in HCC ([Table 6](#tbl6){ref-type="table"}, OR 0.047, 95% CI 0.005--0.43, *p* = 0.001).

Discussion {#sec5}
==========

Following the DAAs therapy, treatment failure is robustly accompanied with the emergence of viral variants with resistance associated substitutions particularly in NS5A and NS5B genes. Accordingly, these substitutions may molder the efficacy of DAAs therapy.[@bib27], [@bib28], [@bib29] To this end, it might be useful to stand on predictors of response to treatment.

The allelic frequencies of the IL-28B rs12979860 C/T polymorphism not only deduced the probability to eradicate the HCV infection spontaneously[@bib30], [@bib31] and the sustained response to pegylated-IFN and ribavirin therapy in patients with HCV chronic hepatitis (except in patients infected with genotype-5),[@bib32], [@bib33], [@bib34] but also discriminated between patients with liver cirrhosis of viral origin and patients with cirrhosis of other origins.[@bib35] Once again herein, IL28B SNP rs12979860 shows a significant difference between responders and relapsers to SOF/DCV treatment. Carriage of the unfavorable TT genotype occurred more frequently in relapsers than in responders. The meta-analysis assessed by Bota et al., (2013) was in agreement with current finding where the patients were infected with genotype 1 and treated with triple therapy (pegIFN + ribavirin + telaprevir or boceprevir).[@bib36]

The present data revealed that IL28B SNP rs12979860 genetic variation is a significant contributor to HCC development in treatment naive patients with early and/or late stage of fibrosis. Previous studies proposed that the patient with IL28B non-responder genotype or previous PEG- IFN/RBV treatment failure, should be retreated with DAAs-based regimens in order to provide the patient with an optimal chance for achieving an SVR.[@bib9] Upon binding to its receptors, IFNλ3 activates Janus kinase/signal transducers and activators of transcription (JAK/STAT) signaling, evokes interferon-stimulated genes (ISGs) and ends up with creating a terrible antiviral state.[@bib10] Our previous studies confirmed that the genetic variants dramatically orchestrate the mRNA expression of ISGs which are the master players of innate immunity against HCV burden.[@bib37], [@bib38], [@bib39], [@bib40] The study by Poordad et al, (2012) highlighted the A \>1 log~10~ decline in HCV RNA at the fourth week of therapy is the premier predictor of a SVR, regardless of both polymorphisms in IL-28B (rs12979860 and rs8099917).[@bib41]

On the contrary, no significant association was detected either in allele or genotype frequencies for the TLR4 genetic polymorphism (rs4986791) upon comparing the responders to SOF/DCV treatment with relapsers. This finding is in accordance with previous studies which weakened the effect of host genetics against the higher potency offered by DAAs.[@bib9], [@bib42]

The immune--genetic profile of the lethal HCC cancer is yet to be completely understood.[@bib43], [@bib44] Viral, liver pathogenesis and host factors are the dominant risk factors monitoring HCC development.[@bib16], [@bib45], [@bib46] Among the latter, genetic polymorphisms have been related to the risk of developing HCC.[@bib47] Other finding of current study concerns the absence of a strict association between IL-28B rs12979860 C/T and TLR4 rs4986791 C/T polymorphisms and the occurrence of HCC following SOF/DCV treatment. Earlier studies with interferon-based HCV therapy never elaborated this phenomenon due to a number of reasons. One, is that DAAs lack immune-stimulating and antitumor effects.[@bib1], [@bib6], [@bib48] Second, is that HCC may be present but undiagnosed at the time of antiviral treatment.[@bib49], [@bib50]

We have found a lower proportion of the protective allele at TLR4 rs4986791 among relapsers and HCC patients than in the corresponding responders and/or non HCC groups, but differences were only significant at the naïve patients, a fact that may be clarified partially by the absence of the protective TT genotype in the Egyptian population that may border our power to disclose its merit. In accord with this finding, Brazilian study negated any frequency or association between TLR4 rs4986791 SNP and susceptibility to HCV burden in its population.[@bib51] However, many reports elaborated the engagement of endogenous ligands (like damage-associated molecular patterns) by TLR4 which triggers downstream signaling, evokes specific transcription factors and finally provokes the expression of interferons among other inflammatory cytokines during HCV infection.[@bib19], [@bib52]

Conclusion {#sec6}
==========

Again, the combination of SOF/DCV improved SVR rates in the Egyptian population regardless of IL28 genotype, with the best rates in those without the T allele. Current study may be limited by its retrospective design and the low frequency of TLR4 (rs 4986791) polymorphic T allele in Egyptian population. To our knowledge this is the first Egyptian study to report the correlation between both IL28B and TLR4 polymorphisms (rs12979860 and rs4986791, respectively) and the response to SOF/DCV which may help health care providers particularly in our resource-constrained country.
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[^1]: ALT points to serum alanine aminotransferase, AST points to serum aspartate aminotransferase; INR points to international normalized ratio of prothrombin time; PLT points to platelets count; AFP points to alpha fetoprotein; TSH points to thyroid stimulating hormone; FT4 points to free thyroxine.

[^2]: "N" points to the sample size.

[^3]: Identical letters in rows mean no significant difference at the level of 0.05.

[^4]: Different letters in rows mean significant difference at the level of 0.05.

[^5]: Data are dissected as mean and standard error of mean.

[^6]: ∗p ≤ 0.05; ∗∗p ≤ 0.01.

[^7]: ALT points to serum alanine aminotransferase, AST points to serum aspartate aminotransferase; INR points to international normalized ratio of prothrombin time; PLT points to platelets count; AFP points to alpha fetoprotein; TSH points to thyroid stimulating hormone; FT4 points to free thyroxine.

[^8]: "N" points to the sample size.

[^9]: Identical letters in rows mean no significant difference at the level of 0.05.

[^10]: Different letters in rows mean significant difference at the level of 0.05.

[^11]: Data are dissected as mean and standard error of mean.

[^12]: ∗p ≤ 0.05; ∗∗p ≤ 0.01; ∗∗∗p ≤0.001.

[^13]: "N" points to the sample size.

[^14]: \*p ≤ 0.05; \*\*p ≤ 0.01; \*\*\*p ≤ 0.001.

[^15]: The value of χ^2^refers to the difference between expected and observed values for allele counts.

[^16]: p \> 0.05 is not significant.

[^17]: "N" points to the sample size.

[^18]: ∗p ≤ 0.05; ∗∗p ≤ 0.01; ∗∗∗p ≤0.001.

[^19]: "N" points to the sample size.
